Searching PAJ 



1/2 V 



PATENT ABSTRACTS OF JAPAN 



(1 1 )Publication number : 1 0-1 77247 

(43)Date of publication of application : 30.06.1998 



(51)Int.Cl. 




G03F 7/004 
G03F 7/033 
G03F 7/039 
G03F 7/039 

nUlL il/VZI 




(21 Application number : 


08-353286 


(71)Applicant 


: JSR CORP 
OSAKA ORGANIC CHEM IND LTD 


(22)Date of filing : 


17.12.1996 


(72)Inventor : 


IWANAGA SHINICHIRO 
TANABE TAKAYOSHI 
NATSUME NORIHIRO 
TANAKA YUKIO 
NAKAGOME NAOKI 



(54) RADIATION SENSITIVE RESIN COMPOSITION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a radiation 
sensitive resin compsn. excellent in sensitivity, 
resolution and pattern shape and capable of stably 
forming a high precision fine resist pattern by 
incorporating a specified copolymer and a radiation 
sensitive acid generating agent. 
SOLUTION: This radiation sensitive resin compsn. 
contains a copolymer having repeating units represented 
by formula I and repeating units represented by formula 
II and a radiation sensitive acid generating agent. In the 
formula I, R1 is H or methyl. In the formula II, each of 
R2-R4 is H or methyl, R5 is 1-6C alkylene or 2-6C 
alkylidene, R6 is 1-1 0C straight chain or branched alkyl, 
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(a) TfE-f&ss; (i) xmzhzmm 

(1) *TE-«S; (2) T-S^tt6#igL^ 
(2) kZftl-Z&m&fr, *5<fctf (B) 

wo,, 

-£-CH 2 — C-^- •••(!> 



C— «A (1) {dfc^T, Rlf^SWS^Sfctt/^u* 
Sr^i". ] 

R2 

-fcH 2 — C-V • . . (2) 

x I J R3 R4 

1,1 c 
C-0-CH-CH-C-Q-(R 5 -C) n -R6 

II II • 

0 0 

[-/Sit (2) (CiJI^T, R2, RSjsiU^fi-fr^-e^iffi 
itl-TK*]!!^ Sfcte^fvygSr^U R 5 l4j^**fc 1 ~ 6 
(DT/W^r U^SSfcfi^** 2-6 (DTjV* y x >S£r 
R 6 fi^*icl~l Ocott^fc-S^fi^fe^WT 

©Ty/V^S^iL, nl40~5<Da*-C'fc5„ ] 
[0 0 0 1] 

10 0 0 2] 

fcfefc, y y^77-f- Kistt-s-r-yv yvu— j^oWifm 

fk^igi5i»c:ii?TLT*3 9, ifi^T'tt, &4I0. 5 // m« 

y ^7 7 -f -T'n -fe* 0>M%4<& < tt L-it* <b*lTl^ 
•5c Ltf>U S631?OpI^^ «S7 00~4 0 0n 
m) ^ifi&fl-iH (S*4 0 0~3 0 0nm) Srffll^S* 



2 

-5 !/ y^77^-/nt^t LTIi, 0U;LhE s KrFi 

dr>-^U-if- ($f24 8nm) x ArFi^l/ 

-if- l 9 3 nm) «oit -yy^ u h 

*-7->3 7VW • Ifv 5 ^^ • "TV— ^ (I BM) ttf-J: 

5o ) l-±<9 6fc£38££-t^ r ©*©ftdiflUJIfc J: o % 
&ffiK£«) ££ig£-ar, 3Mfc»fc*H-$ 

=/yS-C*»a Lfc#tJJS (#<£^ 2-2 7 6 6 0 ^-<&$B# 

fig) „ t;vi> y BTSttWJUf (nr/vu yfifnttsfc-yy 

^St-ftSLfctI§ 3-4 4 2 9 0 -5§-<&$8# 

AS) . r^y/Hfcj*^Sr^*i-5«flB 

4-3 9 6 6 5 %<im&W) , T/U* y •ET^tt^lg^'K) 

7- 1 4 0 6 6 6 ^«#flR) , T/U^7 V pT»ttflMi + 
FJ¥ 2 - 1 6 1 4 3 6 *^«*J iVWBB^ 5-2 4 9 6 

7tXi^®7tm-<— ^ST*ro5|#«t^ (Post Exposur 
e Time Delay, £XT TPEDj irV^o ) (CI «=t «9 , Ui> 

SBJC/E^s^fiic £ tlX T — b % y s'j&ft t * -5 r t ^pff <b 
40 liflilS W-^hi:LT ^ P> , ^ lb & -5 

SI4> ©7 y ^fPl4SSr-7- ^ -/uSfe 5 V M4T-fc - 

ji-mx&mLtiffimzmi^tzi'i?* h« x ^©uv? 

rtt b CO -7" ^ — ^Sfe v -fe ^ — /^mX'&m Lfc« 
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^mSL^n%^k<oimMm (sit, myt&^-ti t 

[0 0 0 3] 

MSU£*»fc«ffiU Aft, w^aasj:^*-^®* 

[0 0 0 4] 

Hf4, (A) TE-tt* (l) ^*S*i6»igMM!fc 
(D tTls-jSS; (2) ■c**Jxa«fcisumffi: (2) 
££*prs*m^{*\ *3«fctf (B) «tttltlfttttt«^J 

[0 0 0 5] 

[{tu c-jft* (i) t-^^x, Ritt^ro^sfctt 

[0 0 0 6] 

[fb2] [-«5£ (2) ICtet^C, R2 X R3*5J:UCR4 (± ^ 
ft 1 - 6 OT/^ U^S^fctt^** 2-6 <£)7VU3r y 

[0007] *mw*mm\cm%-tz> 0 
(a) ^a^flc 

*5SMfc*3^TttfflSix5 (A) #S^*Ht, swb-« 
=* (1) -C*Six5*iSL*ffi (1) iTIS-^ 
(2) .t?*S^4ttigL*ffi (2) **&»0*JMiffc 
5. (l)'S:4i5* 
*#:<D*ft:flfiJt LTtt. o - tf ^yu:7 ^ / — /K m-fc* 
—yu;^/— yK p - ; — o-^y7n 

iib(?)If^^, p - \?~)vy^j — yK p-^y 
/p^^xy-MSffiL^o (a) *S^ftlc£i 
*t5*iSL*ffi (1) tt\ laKisWflFft-rSwiriS-e 

(A) (1) <D^m 

tt, 2 0-8 0^1 $f£ L< 14 4 0 — 8 0 

£ bfcjf* L< 14 4 0-7 5^/u%T?fe5o w<^> 
*3\ (1) ^t*^2 0^%*ST' 

(4, ui^x h t Ltoi$ioj:t;K7^xyf v^itt 



(3) 

4 

[0 0 0 8] ftjc, -«5fc (2) ld*5V>T, R5^^S 
l-607;^l/ySt LTI4, «itf, ^fl-yS, 
^u^S, hy^i-vS, 7atVyJ, fh7^ 

s e c -y^-z^S, t -y^-yWg, n -^V^yU 
n-t^f^S, 2 -3i^y^^-'>yUS, n - S — 

yM-n^^yi^ — 7'^T^7/I/tDy — A'g, y-J* 
7i?7/^nf^l, ^oP>f;l/S, l, 2->^ 

pp^f^s, i, 2, 3- hy ^PD7Dt>s, y 

n^ey^yuS, l, 2 -^^D^e^f-^s^Sr^jf 5: 

^p^yfyuS^ v-^n^^r^yuS. is? v^y*?-/], 
is? u^-f^/Ug;^ is? xiy*#~/l'&* /;\s7$;V=- 

hyy^s. ^r>-yyi-s. 1— ^-^^ 

S«Sr**fa^i:*-C#5 0 Rto«**7--l 1^77 

40 r.£j&S-C-#4 0 n 0 — 2 <OSE»3S s »* L < , $ 

blcjif * L < M: 0 Sfctt 1 TfeSo 
[0 0 0 9] -JK^ (2) T***t5*iSL*ffi«:^* 

- h^'>*^#n^) 31^/1^ r^yu— 
K 2- hdrv^y^-yw) 31 ^yu (y ^) y 

2- (n-^nTK*^*/^;^) ni^yl, 
^) T^yu-h N 2- ( i -^nTK^rv-^yu^^yu) 

(> 9) TV y U- 2- (n-7F^ri/^^ 
Ttf^yU) 3i^yP 7*^yu— K 2- (t-7F 

50 ^fi/^yu^^yu) ^^yP (y ^) 7^1Jl/-K 2- 
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(HJ7/U*P^ F^r^;V^^) 3^^ (y^) T 

,1.) 31^ (y^) T^y^-F, 2- -?9 7J\'it 
p^ p ci7K*">*yV'/S=./u) 3i^vu (y^) 7^!il/- 
K 2 — ('>^D^yf/ut^^;v^;v) 31 
(y^) 7^!J1/-K 2- (v^ P^^/l^^y* 
;U7$=-/U) (y^) 7^!il/-F, 2- {i/#u 

K 2- (>fy#yu=/^^^*/wjK=/u) 3i^vw (y 
T^u- k 2- (y^y *i,$/utiSz=./i,) 

^ (y^) 7^l/-h, 2- (^y^^-^i/^/W/K 

^/w) (y^) r^yu— k i-y^-2- 

(y F^r^;^r:;U) 3L^/W (y^) T^y U- K 
l-y^/U-2- (xhJrv'^/U*^) ^^/V (y 
9) T^yu— K l-^^/W-2- (n-^PTK^rv- 
^yusjf^/v) 3i?vu (y^) 7^yu-h, 
-2- ( i -^P/tf^v-^/l^r^) 3i^vv (y^) r 
jryis—h* l-y^A—2- (n-^h^r^;^ 
,u) i^vv (y^r) 7^yi/-h, l-y^—2- 

( t h^v'^/UsRn/U) 3i?vw (y^) 7^yi/- 
K l-y^-2- (hy7;i/*p^ h*v'*;i/^ 
su) (y^) 7?5l/-h, l-y^vu-2- 

(^y^7;i/to^F^^Mn;v) 3i ^/u (y^) 
T^yu— l-y^-2- h^7;^P7 P n 
tK^v^/VtR^/U) 3l?vU (y^) 7^U- K 1- 

^ (y^) T^yu-h, l-y^vU-2- (i/^Pr 

^7^/u^-^f->^7/utK=./u) (^^) r^y i/- 

K 1-y^A— 2- Wy^yvt^r^/^n 
AO 31 ^a (y^) 7^yu-K l-y^A-2- 
(7x7^^;^^) 3i^A (y^) 7^yi/- 

K i-y^-A— 2- (^V^A^^v^/UtR — /U) m 
^ (y 7?yu-F, 2-y^A— 2- (y h^f 
v^A^-A) 3i^vV (y^) T^yi/-h, 2-y^ 
A- 2- (xhdr^/^/U) T^y 

K 2-y^A-2- (n-7 p C2#^rv'*^#— 
AO 3i^A- (y^) 7^yi/-h, 2-y^vU-2- 

( i -y'PTK^^A/RxiA) 3i^A (y^) T^yu 

— K 2-y^A-2- (n-y h^v-^/U/K^/U) 31 
^ (y*) T^JJV— K 2-y^A~2- (t-^ 
h^v^A/R^A) 3i^A- (y^) 7^yi/-h, 2- 
y^A-2- (H)7^tn> h+^yi/^/u) 31^ 
^ (y£0 7^!ll/-h, 2-y^A-2- (-O^y 
A;*-P3i h^v^A^'xiA) 3i^A (y ^) y 

K 2 - (^7 P ^7;^n7 p n^^^yU 

tR^A) 3l^/w (y^) T^yu— K 2-y^A-2 

- n^^^A^^i^AjR—A) 3i^A (y^) 
7^y wh, 2-y^A-2- (i^nx*—^;*-* 
i/#A/RxiA) (y^) 7^yi/-h, 2-y^ 
A- 2- (4 y^/l^A^v'^A/R — A) (y 
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9) 7^yi/-h, 2-^^/W-2- (^y 3riot7A 
tff-AO 3i^A (y^) 7?!)U-h, 2~y^A™2 

- (^ViM-^^v^A/R^A) 3L^A- (y^) T^y 

2- (n-/h^^;^/l/) 3i?vw (y^) T 

7^yi/-h, 2- (v-^ P^^^/U^-^^ 
3i^/v (^^) 7^yi/-F, 2- (iX^P 

io K 2- (-f y#/u^/^^^^7^/K^/w) 3i (y 
T^yu-K 2- (7i;*^*;^/l/) 3i^ 

[0 0 10] 4fc, n=l©*l*OA#«i:Ltlt 

2- h^rv-31 h^rV^/WTK^/W) 31^ T 

^yu-h, 2- (31 h^ri/31 h^v^/WTR^/lO 31^ 

^) 7^yi/-F, 2- (n-^PTK^^ 
v-^^#=./P) 3i^/ix (y^) 7^yu-K 2- (i 
-^n^^v/31 h^riy^J^^jU) 3:^/U (^^) 
yi^-h. 2- (n-^h^^xh^^;^;U) 31 
20 Tvi, (^^) 7^yi/-F, 2- ( t h^f ->3i 

v^*/U*f^/U) 3i^/u (y^) 7^y^-K 2- (h 
y7;Ptn^ h^r^3i h^r^^/W/K^^) 3i^yV 
^) 7^yi^-F, 2- (-0-^r7y^u3i b^ri/3i h 
^r^i//^^;V) 31^-/1^ (^^) 7^yu- 2~ 

^ 7^yu-K 2- (v-^ n^^/^*>- 

31 h^rv'^/PTK^W) 3i *f-;v 7^yu»F, 2 

- (is? p ^^731/1^^-^^31 h^v-^/W/K^/i-) 31 
(^^) T^yu— K 2- (^y3R/P^/^*^3i h 

30 3L?vu (y^) 7^yu-F, 2- 

(y^y ^-v-31 h^rv-^^TK^/w) 31^/w (^^) 

yu- 2- (^0-v?/U^-^v/3i h^rv^*/U3Kn/U) 

(y y i/-K 1 -y^/w-2- (y h 

K l-y^-2- (xh^^xh^r^/^/P) 

31 ^-/w (y^) r^yu— i-y^-2- (n - 
y p p/K^rv'3i h ^r-y ^7/1^ 7^31 /w) 3i^/u (y^) r^y 

l-y^/V--2- ( i -7 p n#*v'3i h^r^ 

/wsjf3i/i^) 31^/1. (y^) 7^y^- i-y^- 

40 2- (n h^rv-31 h^ri^^^^^/U) 31^/1^ (y 

^) r^yu-h, 1 -y ^vu- 2 - (t-y^h^rv-31 
h^^/^3i/p) 31^/w (y^) 7^yu-h, 1- 
y^vi^-2- (hy7;^o^ h*->xh*y*;^ 
/u) 3i^/v (y^) 7^yi/-F, l-y^-2- 

7^tP 31 h^r v^3i h^r ^^7/^31^) 31^/U 

(y^) r^yi/-h, i-y^/t~2- (^#7^ 
^ y t^— i-y^-2- ('>^u^*v'/u^-^>' 

3i h*^#/v#3vi0 31^-/1, (y^) 7^yi/-F, 1 

50 -y^/l~2- (i^^ PX^Xl/W^-^i/31 h^V^/UT}? 
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*) u—h^ i-y^yv-2- 
W ytf/u—jutti/x. h3f->#yU7K:^A) :x^yu (y 
y) T^DWF, l-y^yU-2- (7^y^ri/xh 
^rv-^yWzKxiyi.) m^/U (yy) 7^!Jl/-F, 1-y 
HV^^Vx h^rv^yl^xiyU) ai^ 
A U 9) 7^!lU-h, 2-y^yU-2- (y h*is 
=-Y**/j3/l>tf=-jV) ol^-)V (J 9) 7^!iU-h, 2 

(*9) 7^yi/-h x 2-^^-2- (n-^n# 
h^ri/^yV-Tlf^/^) (y y) 7^!)1/- 

K 2-y?vu-2- (i-^D^i/ih^^ 
—A) ^L^f-jV {^9) Tyyu— K 2-y^/L~2- 

(n h^rv/x h^rv^yW/tf^yU) ^^/U (yy) T 
^ y K 2-y^vV-2- ( t h^rv-x; hdrv/ 
Zt/Utfz^/is) 3i ^-/u (yy) 7^!)U-F, 2-y^yl- 
-2- (h!J7;U^D^ h^^xh^^/U^^) a: 
^ (yy) K 2-y?vU-2- (-O'y 

7;1/^dx h ^ri/^ h^f v^yl^xvU) zngvi, (y y) 
7^y.U-K 2-y^yW- 2- ('v/y ^/U^o^n 
#^rv/3i h^v/^/w^-yp) (yy) T^y l/- 

K 2-y^yP-2- (^OA.^v/^^h*>' 
#yt^-A-) zn^/u (yy) 7^1/-F/2-^^ 
-2- (v-y o^^7^A^-^^rc K * V^yW/tf xvW m 
^A (yy) 7^1/-^, 2-y?vU-2- wy^ 
/lsz=.jU#* v^xi h^v^yU^^/U) JH^yU (y y) 
y K 2-y3vV-2- (7x7 ^v^x h^v^yU 
Tjf^A) xi^vu (^) 7^!)U-F, 2-^^A-2 

y) ry y i/- h^^ffs - i^s-ctSo ctub^* 

mfc<Doh. 2- (n-yh^r^xh^^/^-/!,) 
^■^A (y T^y U-h, 2- (t-^h^rv^ h 
^r^A^^A) (yy) 7^!il/-K 2- 

(y 9) T^yu— K 2- ot^^/U^v^ 
h^rv-^/W/Kx^yU) zn^yU (^ y) 7^Ji/-^ 2- 
(>T y#A^/u^*->3i h^r^/UjJf^A) ^fvu (y 
y) T^yu-K 2- (7xy*i/xh*^/i/#- 
A) (yy) 7^yi/-K 2- (^y^y^^r 

->xh^v/^;^-;U) zn^yU (y y) 7^!iU-h§ 

[0 0 11] (A) *»-fr*fc*3*tS«HSLmffi (2) 
tt, ll«±^#St5:i^T^6 e (A) 
^O^ilL^ffi (2) <Dttm*. 33?, 2 0-8 0-e 
»* L< 11 20-60 ^yl-%, $ P> U < tt 

2 5-6 0^e/u%-c*>5 o (2) 
O^^r^dS 2 0 *-A%5feSS-ei4, h t LT<Dffij& 

T"f4«rp)i&s*>5 0 (A) #a*«tjcj3^S»iEL*tt 

(2) «t, m(oim\c^^)^m^m^m^^, 



(5) 

<? 

6 (B) iMB*#J*»b»*i-5»^ffl|c:J:5^L 

*nrt6-e*>5. z<Dtc#>, (a) *a-&i*sr-&^r-t-5* 

[0 0 1 2 J (A) *fi-fr#|!li3V^tt, SftlS^iSUm 
<4(l) *5J:W»iEL*ffi (2) <D&fric % ft0»i£L 

y. p - t — y h^r-y^A^nA^-^f-y^^u^. P - 

S^t'xiyHt:^^ ; N- tfnyvt'n y KV % N- t^/U 

* ; (^^) r^ynxhy/K ^7>ft^y7y§ 

KS^tfxiyHk^ ; U9) T9 V 

(y*) r^yu-h, n-yntvw (y^) r 

^yu—h, i-yotTA (y^) 7^^-h, n- 
Zf^/v (M9) 7^y u-h, i -y^-yu (y^) T? 
yu— sec-^f/u (^^) 7^!il/-h x t- 
y^-yv (y^) T^yu-h, 2 -^yw^vvv- (y 

y) ry y 2 - 1 Kn^v/if;v (y y) ry 

y i/- 2-t Kn^-v-yn tvu (y y) ry y 
^p^^/u (yy) ryyu— v-yo^^ 
30 nyu (yy) r^iju— -ry^x:yu (yy) r>> 
y^xi/w (yy) 7^!ii/-K ^Vvvi^ 

(yy) r^y u-h^ (yy) 7^y/u«x^7/u 

p - t -y h^r^f uy p-t-Zh^v/ 

^yu^^yp^-^f ^fi/y, t-y^-A (yy) ryy 

>-y Pf^xyu (^y) 7-^ y f.^ 

zu-yix (yy) 7^!)i/-F, y^xiyw (yy) 7-y y 
-o-vvi- (yy) r^yu-hwsu\ 

Ttt, (A) *a^#*«rEffe<0«igL*ffiS:*i-5r 
^(^J:«9, Wtc**«^R*S-&*OT/u*y*»tt*- 
r 4: 3SS-C#5o (A) *S^#»ci3»t6fifccD*fc 
iELmffi<O^W*tt % IILfft (1) iiilLWi 

(2) *<Dttffl»*lc£0»fc5tf. (A) 
0^»iSL*ffi(c*tLT, 0-5 0^E-yV%, 

L< fi0-4 0^yw%, $6»c:»aL<ttl 0-4 0-=e 
yv%-C$>£ 0 ftbojftjgL^ffi<o^^*S5 0 
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[0 0 13] (A) «*tf, (4) p-fc 

Kn^r^f l/yfcS^lip — ( yyo^7x / — 
^4:Hk3SL*ffi (2) ?r4x.5M»:i^ »*lcJ:S> 

(n) p-T-fe h^^^uvfcSVMip-r 
th^ri/-a-/f;^f uytiliffi (2) 

*3itX (n) (0*-fe*c*3Jt5*a^tt. fi^HJJteSU # io 

K, yr>a^/U/N°— yt^-^^f b\ 2, 2* 
(4->7y*?W , 2, 2' -Ts/tr* 

? n a *yVA, E*{fc;«*3&<D^ a 4* ^{fc«{b**S ; 

n -^#^/M/U#y' p ^>\ n—ik? s f-A'*iVi3rf9 20 
^ n-rW/^^y, n - Y*f*/!V*)\sj3*?9 
>\ t-K^WW/?^ f^^y ^ 

-^^^^UV-^^-^Sr, *ffiT**fcfi2«EJLh 
10 0 1 4] *3BK{^*5tt5»4LV^ (A) *fi^ft: 

(n -:/ h^f v^yU/K—yW) (y?) TPVl*— 

h&m&fc, p - \?~suy=. y —j\>/ 2 - (t-:/h* 

P - \f~!\sy ^ / —)V/ 2 — (is? t2^3ri//U$-3ci/jj 
yl^^yu) ai^vu (y?) 7^n — p - 

-;\,) zc^/U {*?) 7^yi/-F*m p - ~ 

7^yu-h*i^ p-tr-zu^ai 

As/ 2~ (y 3L/ *is-jjjVtf=.jV) (^?) 40 

T?Vls— p - b^/lx^ ^ y —A-/ 2 - 

— h*S^fts p->(y7 P P^/U7x/-;U/2- 

p ->f y7n^7i/-/l^/2 - (t 
-yF^y^/i/^yu) zn^vu (^^) 7^!)u-h* 
Jt^fr, p — fy7 p P^;l/7xy-;U/2- (v^ n 
^^yU^^yU/K— ^) :nfvu ^) 7^U" 
h*fi£fl^ p-^y/n^/U7x/"-yU/2- (v' 
^ n-r^^/U^-^ri/^yU^^/W) ^7) 7 ? ]) 50 



70 

^ y^yl^ylo^^yW^—yl^^vV- (^^) 7^i)i/ 

(y^y ^is^jju^-/u) a^^-jv (/>?) T?Vls—h 
*fi^f£v p->fy7 p P^;V7xy-/l//2- 

fi^f£, p -^7xy-V2- (n~7Y*isU 
;\,t£=.jV) (^?) 7? ]) h/Xj-lslsjtM 

^f£> p-f-yi^y^y — /u/2- ( t h*v-#yp 
ai^w (y>$0 t? ]) is— F/^fi/yftl^ 
ft:, p-t^/w^^y— jv/2- (is? v^*ri/)Vit-* 
is#/\stitzL/i,) (y?) T?y\s—v/y»=f-\sis 

p - \f^j^y ^ y — yv/ 2 - (is? uy"ti=^ 

J\ss$-*isj3j\s7$-;\,) ^J-jU (^?) 7?\Jis— y/y^ 
^\sls^^^ p-\f=L>V7xLj— yU/2- (^y7K 
/W-/W^-^rv-^7/i.^f-yP) ^.^yp ?) 7 ? \) h 

Afi^y*!^ P - \f=~jvy^ y —?v/ 2 - (y 
my ^y^/v#^/u) 31^/1- (^^) 7^!)u-h/^ 
p -e'-ywy^y-/i^/2 - (-^^v? 
yL-^-^rv'^yPTK^/W) ^^-/W (^ ?) T? V U— b/x 
^-u^tfi^ft:, y7D^/v7x/-;i//2- 

(n -y Y*ci/%/vtf^/v) (y?) 7?yu— 
V/y^-uisjt^^fc^ p -4 y/ D ^/i/7xy^ 

/2— ( t b^risX/lotf—sls) (y?) 7? 

y h/^^*^>-*a^fr, p — r y/p^7x 

J—/V/2— (is? u^*isju$~*cis3j/U7$^/u) 

>\s (y?) 7^i/-F/^fi/y*i^ p-^fy 

-?Vs<^}Vy ^ J >—;V/ 2- (is? u/^^^^ 

^fr, P --f y7p^^/l/7xy-;l//2 - (^yy^/v 

=-/lssf3c is OL^-jV (y?) 7?y\s—b/ 

^xsis&m&fc, p-4 y/p^/i/7xy^/2 

- (7x/^yjjy^/l/) zsl^jv (*?) 7?VU— 

b/x^uy$tm&&. y/o^7x/^ 
* y t'- h/x^^zs&n&fcm&m-f 5^ ttf-et 

[0 0 1 5] Ztlh<D^m^<Doib. #fC. p - 
/Uy^y—/U/2~ (t-7b3risjJ/Us$~;U) zn^vp 

(^^) 7^!)u-h*l^ p-t^;U7xy-/i/ 
/2— (is? u^3ris/u3'3cis$/U7$=-/U) (^ 
?) 7^!li/-FftI^ p - \f~jvy ^ ; -)V/ 2 

- (is? U7*tt^;l>jr*cisjj;\,tf=-jv) (y ?) 
T? y \s-h&m&fc. p- lf=;i/7x;-;U/2- 

yi^-h*fi^. p-\?~/v7 = /—j),/2- (y* 
/ *is%;]stf~/i') ^~=f-;v (y?) T? }) is— b&A& 
ft:. p-t^;V7x7-;l//2- Isi/jV^r* isjj/\s 

(j?) 7^yi/-hfti^ x P — r 

yyn^-yl/^^y — yl^/2 - ( t -y" b^istuUtf^. 
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(7) 



11 

/u) ai^/u (y*) T^yu-F*!^ p — fyy 
u^<-/^y^y—jv/2 — (i^ n^^vvi^^v^yu 

^?vu (y^) 7^yi/-F*m 
y^a^n/u^oiy — - {is? u-rj]-)V3r*^ 
luvif^tv) hl^ju (y^) 7^yi/-F#l§#, p 
-^y7 p p^-/W7x/-;i//2- (-f y#y^y^^r 
v^/l^^/W) ^yU (y^) 7^!IU-«I^ 
P — >f Vfu^—jv-yzcS — yW/2 - (7iy*i/*/U 
#~ylO in^yu (y^) 7^!lU-h*l^ p — r 

ai^yU (y^) 7^U-h*l^ft v p-fc*~ 
jvy^j—)V/i- (t h^v^A-^/uzn^vu 

7^!lu-F/^f^*l^ p-fc^yi- 
y ^j—tv/2- {is? u^*i//issf~*i/$/u#=./i') 
^?vu 7«l/-h/xfi/y*I^ p - 

ft, p-tf^yi^^y — /v/2- My^/m^ 
#yi^^yw) j-^/w (y^) 7^u-F/^fi/y* 
ll^-ft, p -t^/p^zny — ylx/2 - (7xy^/U 
tf^/U) zn^yu (y ^) 7^ U 1/- h/^f l/y*f a 

ft\ p-t^;U7x; — ;io/2- (-Oi^/u^-^iy^/u 

a^/i") ^^y^ (y^) 7^y^ h/^fi/y^ 

ft:, p y7 D D-<^^7xy —/l-/ 2 - (t-^h* 
v^/UsK—ziO ji^vu (y ^) 7^ !) u-h/^f l/^ 
*S^ft\ p--T y^u^^yU^aiy-yU/2- (v^ 
n^^vvu^^v^yi^^yi^) ^^vb (y ^) r^Ul/ 

(y^) r^yu-h/^f-i/yiti^ p-^fyr 

(y^) 7^i/-F/^fi/y*|A 
ft\ p — ^ y ^u^-y^y ^ / —jv/ 2 — (^cny^fv^ 
#yi^^yu) ^yu (y ^) 7^!) u-F/^fuy* 
M^ft, p — i y/p^;i,7xy-^/2- Hy^y 
yv-^^rv^/i^^yiO zt^vi, (y^) 7^ y 
^u^m^ft^^L^ (A) yyt- 
v-a y^7F^77^- (GPC) {-£5 

#v x^is>-&nmm^%jft*-aL (sit, tmwj ^ 

9o ) fflfif* 1, 0 0 0-100, 000, j?JL 
<I43, 0 0 0-7 0, 0 0 0. £<bl;i£3P£L<f3:5, 
0 0 0-50, OOOtWc rtf>»£\ (A) 



mimmmT-r o o, oo 

0 Uv>* h £ LT<OTyu# y g,«SE»-*ti- 

(A) *fi^ftft, mfflt?*fctt2a6Jl±S:«-&UTte 
[0 0 16] (B) rtttttttttlMKfrai 



(KT. r (b) £i>? 0 ) tttll 

Wb-&**«r*rf5cidS"C#S. rtt^co (B) g?|g 

A 

a - >? A e 1/ y ^/V/js^- h % i/y ^=-;vb — 

V—VMs Kr^yfv^/^*- k h y ^^nyi. 

^^•7/^07^^- K h y 7xn;i/^/i/^-5? 
J\~f~y & uyy^yUz}^ — K h y :7^:^yi^yi^- £ A 
*V7r-^W"h, (t Kn*^7x-;P) 
v^y ^Aoxjvfc^t? J* hywzo'^yi^^^— h^Sr^tf 

20 ^yu^yft^ftt LT(i, ^J^tf, ^-^"K^yu^v, 
j3 -^yl-^^yu^yu^^, :nbOa-v/7^k A ^ 

^ x > r ^-^v'yi-^ai^yby l y^^^ x y v/^yi^^ ^^v-yw 
^yu-^;^, (y ^1 ^yl^/t- 7^.^/1/) y ^ 4— h 

®^yV7}s y^^. ^ ^yWb^^l 

^/^^^U^^^/Ht^i: LT(4, Tyi^^yw 
^yPT^^^ai^xyW, ^^nTyW^ryu^yi^/^ V^^^-r 
T y — yu;*yU7K>g£^y.7vK >r^y^y^^^— h 

Ltli, -<yy^yhyi/-h x t'n^a-yW 
hy^hy^U— fc°c3^/n— ywy p^XsUTfr^m h 
y zn^T^y^, - h u^<>>?yU- 9 , 1 0 - h i/T 
yh7ty-2-^l/^-h, a-y^n— yu^c^y 

yv* v^ai^xyi-. 0 - f-p-yu^y/>f y h y 7/V 
^-n y y yyyu^y^^i^^yw, a -y ^n— yu^<^y 

40 ®^yu^W $ Kft-^ft 

(3) -e**ttSfb-&»Sr*»f5ri:3ftS-e#5 0 

[0017] 

lit 3] 

0 



Q N-OSO9R 7 



(3) 
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[0 0 18] [— jRS (3) K*5^T. QteTJ\s*U> 

W ^ Kffc^tt<BA#«i: LTWt, N — ( h y 7 

( h y o ^ f ^^/u*=/i/t* y$A"<% 

h\ N— ( h y ^/U^-n^^^/U^^yU^-^rv') *Jy 
1^4 ^ b\ N- (h V t^/U^/lr^ — 

/V^vO tfv^ni [2. 2. 1] ^^h-S-niV- 
2, 3 -v^A-aK>v-^ k, n- ( h V y/u^-ti ^^-/U 
*/V7b~;Vjr5ri/) - 7 u [2. 2. 

1] b~ 5 2, 3 - h\ N 

[2. 2. 1] ^y^>--5, 6-**^- 2, 3-^ 
#/W#$rv'* K s N- (hy7/VtD^f;^;^^ 

jUX/U7fr^sU$-3ri/) ^ $ >>^r ^ h\ n — (tf^yr 
^/isx/ufr^/ujriri/) y?/i"(*h\ N — (%>yr 

{joi/yy — /l^/U/ft— /u^-^iy) \?i/?u [2. 2. 
1] h - 5 2 , 3 -^/VtK**>* h\ N 

- (^^r-yi^/i^^/i^^) - 7 -^-tJ-fv- 

[2. 2. 1] 2 , 

jtf^rixS h\ N- Uy77^U^;^^Ut^i/) tf 
is?u [2. 2. 1] 6-Jr*is-2, 
3 — v^^/U^^f h\ N- (^y7 7^W^ 
^^v^/i^^v^ h\ N — (4-^^vw 
7^^/lx^yU7^^/b^-^r-» .X^W^ h\ N — (4 
f /U?!^^^;!/*^/^*^) y^/u^ * b\ N 

- (4 — ^ ^/uyaL=. /U^-^rv') i/^^^/W 

N — (4 — p< f^7x^M/^r:/l/t^ 
>-) tfv^n [2. 2. 1] ^F-5-xy-2, 3 

- v^W/tf*-^ h\ N — (4 -J^/Uy^^/UX/isfc 

[2. 2. 1] 

b-5-^^-2, 3 -y^/l^^>y^ h\ N — (4- 
^ ^/^^^^/u^yU/^^/u^-^f v-) \?is#ti [2. 2. 
1] ^^-5, 6-^^-2, 3-^#/U#>>' 
^ h\ N — (4 ^>vy x.^frT.jV'fo^jVjkiri/) 
7f;U^;^Jr^^ K, N- (2-hy7/^n^f- 

(2 - h y y/^n^^/l^^ai^^^/U^^/^ari/) 
7^;K; K, N- (2-H)7/i/tD^;U7x=;v 
^yu^^yw^-^v-) v^7x-;WK^ h\ N- (2- 

n [2. 2. 1] ^/h- 5 2, 3-v?*/PtR 

^rv'; h\ N — {2- V 9 y;\s3rv tf-tvy *.~j\oy;v 
- 7 -^-^ihbfi/^ n [2. 2. 1] ^ 
7 P h-5-xy-2, 3 -v?*/1^j|?*V5 h\ N- (2 



(8) 

[2. 2. 1] ^^^-S, 6-**'>-2, 3 
-v^/W/tf^r^ h\ N- (2- h y ^yW^-n^^yl^^ 

N — (4 -^/P^-n y frit*? is) ^^-> 

W ^ h\ N— (2—y/U^tuy ^=.jU^/U^=^jUyt^r 

is) y?/i"(^b\ n- (4 -yjisjrti y^=~jvy.jvi^ 

i/7x-;l/-7 u>f ^ K, N— (4 -^/l^ 
ci^^— Jis^jVfr—jVjriri/) \?i/#a [2. 2. l] 
K- 5 -xy- 2 , 3 -v ? #A'/tf3r>'^ h\ N- 
io (4 -ysUX~a7 =I LZ=-/\sX/\s7fr~/l'd'3ri/) —7—$r*c 
U-tfv^n [2. 2. l ] h - 5 2 , 3- 

^/WTK^rv-^ h\ N- (4 -^/W^-a^^^^^/u^ 
x;Ut^r'» fcfv^c* [2. 2. 1] — 6 
-3r*-y~ 2 , K, N — (4-^/W 

tP7xX;U^/^r:/^^) ■J-^^W^/UsK* is 

^r/^^yft^i Ltii, «*tf, TIS^: (4) -e 

20 [0019] 

^2 

R 8 -S0 2 -C-S0 2 -R 9 • • • C4) 

[0 0 2 0] C-AS^C (4) Jd*5V^T, R 8 *5J:t5R9(i^ 

z^/vs, ^oyytir y^s^iffitDSSr/T 
i~ 0 ] 

* is/UK ;U7}s=./l>) i/T^^Pl/^ t*^ (^zn^i/u^yu 

frisT*/ * 1 - v-^ n^^rv-^^/U^xi/U 

-1- (1, 1 -v^^/^^/U;*^*xi/U) i/T*/t 

\fx (1, 1 -C/^^/^^-yW^^^-yl.) >?T 
✓ ^^V^Sr^tf t^x*#5o rtie>^ (B) 

N- (F5 7;i/to^fW;^^*>') tfv- 
[2. 2. 1] ^h-5-xy-2, 3-v^/l- 

->^n [2. 2. 1] ^h-5-xy-2, 3-i/$ 
so /V/^^r^^ K, N- (filsy r ~^*^fr~^s\-*is) 
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(b) wm&mi*. *a-e£fctt2««±*»&LT{e 

fflt5rtm5o **WI-*3tt5 (B) Kis^no 

(a) *i*#iooii«sfco, a*, 1-2 

oaaas, #£L<tei-i oMsrefca, ^<om 

£\ (B) »3B*«lOttffl**ia*lB*j»-Cli, ^Tfe 

[0021] B Ktf »WWffl l 
*»M»C*3V^-Ctt. «#fcJ:D (B) |fe9B4£iJ 

a*5^ft**«ffc^*i:LTtt, «x.tf, — jftS; R 10 R 
hr12n (Scfi, Rio % R ii ^^0^12 ^^ix^ixjfifi: 

s*r*-r. ) "e*s*t5fb^« (sit. t&mmt&m 
(i) j tv^^o ) ^ i^-^rt^^^^2{@*-r 

5^75;ft^ft (jkt, t&&mib&m (ii) j 

(III) J £i^5o ) , KS^ft^*, 

I0 0 2 2]M*ft^ft (I) fcLTMt, #Jx.tf, n 

7;y, n -;^7;y, n-f^7^ y^w^y 

7^*;l/7 5 >S ; v^- n - ^f-/U7 5 >?-n--< 
yf;l^7^y, ^-n-^y/PT;^ v^-n-^^ 
f ^7 ^ y, is- n -^^/UT ^ >\ v?- n - / 
7 ^ > x n - 7 ^7 ; y^CO^^^T ; V 

3g ; hV=^^T $ hy-n-ynw^y, h 

y - n - ^^-y/U7 ;y, h y - n -^T^/WT S 
M-n -^-^ f/U7 ^ >\ hy-n-y ~A-T 5 V, 
b y - n -ry^7 $ >^(7) h y 7/V^/U7 5 v« ; 7 

- y N->f^7^yy, n, N-s^^vw^y 

V, 2->^7n!jy, 3-;*?vl-T^y >\ 4 -y 
W^!Jy, 4 -=. Fp7^ y >\ ^7x^7; 

>\ hy7x^7^y % t7f^7-;y^fi7 



(9) 

[0 0 2 3] (II) t LTtt* i 

fl/y^^y, N, N, N* , N* -=r Y"7 *^)Vzc 

fi^y^^y, rh^fi/yi/r^y, ^*-y->^ 
i^y^^y, 4, 4* -^7^;^7x^M^y, 

4, 4' -v?7;/v?7i^x-r/K 4, 4 ' 
7; y / <y/7x / y, 4, 4' -^7^^7x^;V 
T^V, 2, 2-fc** (4-7^7x^yl/) 7d^° 
>\ 2- (3-7^7x^/1/) -2- (4 -7 ^ J y 
io ^n/u) /a/^y, 2- (4-T^y^^— /W) -2- 
(3 - t Kn *v/7i^V) ^n/^V, 2- (4 — 7 ^ 
y^^^/W) -2- (4 - 1 Kp*i/7i=;V) 

i, 4-tf* [i- (4-7^ y y^=./U) - 1 - 
^^vl^^vP) ^V-ifV, 1, 3-fcT* [1- (4-7 

[0 0 2 4] S&mt&m (III)i LTIi, «;ttf, # 

!)^i/y^f;y N ^yry/ur^v, v^y f/^7 * y 

/^yl-AT ^ h\ N-^f/l//jN/VA7^ h\ N, N 
-^f;v^7 5 K. 7th7^ K, N-^f;U7 
t F7-; K, N, N-^f/P7th7U\ 

y7; h\ ^<yX7; k. e'py Ky, N-^^/ub: o u 

^ur, l, 3-^^f;v»)y7, l, l, 3, 3— r 
h^^^yWf?UT v 1, 3 -v^m^/l^ 1/7, hy/ 

-^zc^/u^r ^ ^>^-/u#^^ ^ yy-/um ; t°y ^ 

2-^f/i/t°y> J y N 4-^^-/i-t 0 y 2-^ 
f^t'y^y, 4-xf/i/fyi;y N 2 ^^/ut o y 

i/y, 4-7x^;Vt°y^y, N- ^ ^/U- 4 - ^ 

/ue°y v 5 ^, -zi^-^^ -zi^^m, ~^^>my ^ 
b\ ^/yy, 8-t^y^/yy, r^y^v^^t 0 
y ^yg<z)i5^, t^v'y, tf?^/— /k fyy^y, 

40 y 4-yf/uf/^yy, tr^?^^, i, 4-i/ 

^^•yi-t 0 ^^^^, l, 4 -i/T-y s \?i'* n [2. 2. 

(A) *m^frl 0 OfiftgP^fc^), 

so ant, lsiiaeiT, »SL<Bo. oo i-i oa 
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^bf-iJlfc L< ISO. 0 0 5~5a*a5T'S>-5, ) 
«lfl]tf*>5. #33, Ktt«Hffffl«3{£ffift^0. 00 1 

[0 0 2 5] 7^* 'J ^BffltftHlft 

ywa^co^ttftgaS: 1 S^Lt^rT^ 7/w# V 
l-^ft«tfllT*fe5 0 r £0 J; o tiT/Vfi y pl^tt^fll^r 

Ll^TVi^y LTIi* t'=;U7x 

^ T^yyu^ ^Dhv^ vKVi, 7 

Tfrftt* 4?=>yWt x ->l>73yS, >i^=i>gf, 

w y= hy/K 7-^D=i|-y/K /tny=hy/K 

h^av^ h y y /K 7^ 

7U\ t'=/W7=y>\ If^Hf!)-;^ N-tr=yu 
-f-^^n^^^A, N-f— /Wfc'n y KV, N-f 

L*fi©^>P,« $ Jit I^T fc <fc ^ 



i 1 i 

(10) 

18 

HtrlEaSS-a-m^lt LTI4, 0Ux.tf, lffi£Ui(D 
fc, ®H4<te^fe5VM4m*ttffl!^cD#ftT. *&«*fe 

-rsrtt^j; uisit-rs - k&xzz 0 mtz?*;-* 

io /K p-^U'/-;K 2, 3— drv'Uy— /K 2, 4 — 
^•>uy-;K 2, 5— 3f 3, 4— ^fi/l/ 
/ — A\ 3 , 5-*->l/y —/P. 2, 3, 
yU7^/-/K 3, 4, 5- hy>f;i/7xy- 
^lf-5r bA*XZ^ *7tMfe7/U7 ? t KSi:LT»4, fisj 

"imSc Tvwyj y ^t£«JJg<£)Mwt4, is*, 
1, 0 0 0~1 0 0, 0 0 0 X L<f4l, 0 0 0~ 
20 5 0, 0 0 0, $?3{-$f*L<l4 2, 00 0~30, 0 

oot'*>5„ *^b^{c*j^x> 7/w^7 y ^rstt^flgti, 

(A) 0 OfiiSB^TcfJ, iiHf, 2 0 011 

g|5.WT-efe.5„ 
[0 0 2 6] ^(Dtfi.(D^a^| 

30 dri/xf uyy^y^x-r/K TKy ^-^rv'ai^-U'V^ 
/K ^Ky uyt^f/i'7i=/wx— r/w, 

>^y =i— /wv?7i> i^— k jKy^f i^v^y^-yu^ 

fflitt. (A) 0 OSSSBSfctK 2 

«*^wTT-fe5„ mmmmmz. mmo^***- 

SrBRiRL-C, (b) IM8*«ilce*t- 

/y|, 7th7x/yg 1 7>-h7-ir>*. n— X^< 
>"#/Hg> fW^li, 7^/^7v : V^Sr*lf5r t 
i65T-#5o mffifikD&mWLl-i, (A) *I^10 0I 
JKBSfc*), iBflf, 5 0m«fl£*TT-fe5„ Sfefi- 
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[0 0 2 7] g£3J 

^H^Olffi^, #J;ifi5-5 011%, »*L<fi 
l 0-4 fcS J: 51-, 

CO*?, ^Jx.tf?L@0. 2 m8S</)7 -f — "C^>iS"f" 

>^ y yixv^^c^yw^.— x/K /otvy^y 

— tvK :/n b°u:/^y rn— /u^y y ^/i^— ^/i^i? 
"7^— t° u y ^ y ^ y xf /vx-f/t'Tt 

x— K t'uy^y ^-/l/^y /□ tvux-f/^T 
ir^— h , ^nfuy^y ^-/^y/f/ux-r/i'r 
-fer^-K fL»*?vK ?L®^1?vK fLgn-ynt° 

A\ ftBfcn-TS/K Rflfci-TS/K /oftyRn 
-/PtX /Pt^ygi-yntVK ^nf^-^gfe 
n-T/fvK /Dt'ty|i-^f;K 3-yh^r^^ 

3-xh^y/nt^y^f/K 3 -3i h^riy^n tr 

>\ 4 y >\ v-^ cz^^rf-y >^ N, N-v^y 

f/U^y^T^ h\ N-y f;V7t h7 ^ h\ N, N- 
^f;U7ir h7^ K, N-^f;ufD!) Kv, v-^ 

[0 0 2 8] i/^ — V<Pflgfife 

5 0 iwmztemzinztk&ttiik lti4, (b) 

K r Fi^>"7 U — -*f — (M2 4 8 nm) fe£>^ 
liAr Fx^yvu-f- (&ftl9 3nm) 4$£>ig$ 



#«Jw»ioas*icj:5ac*>sa s , a*, 30 

-2 0 0t, L<te4 0 — 15 0t:T**>5o 

««\ 10-5 Or, 3 0-2 0 09B©fttt-CS«f 

«rfBT^#ya««*LTtt. ^y-, sJ-*> 

h y -7/v^7-;yi ; ^y- % 

h y -T>v* y -/UT 5 V« ; mmm^T ;>S;rh 
7 7^7^^^!: Kp+S/ Ki ; ^ y y ; 1 , 
8-v?T-tf tf^^n- [5, 4, 0] - 
>\ 1, 5 -v^Tif fcfv^ a- [4, 3, 0] -5-y 

^y^7;^yttft^^, mm. i-ioit% 

#* L < 14 1 - 5 a*%C0^S «fc * 5 i 5 \£»m tfc7 

20 4 ^ffeffifcwt, ^Jxtf, ^^y— /u y 

[0 0 2 9] 

Mw 

(«0 S^GPC^^A (G2 0 0 0H X L 2*, 
G3 0 0 0H X L 1*. G4 0 0 0H X L 1*) ^ffl 

i\ «* i . o>yy^ h/i>/5h jeasaT 1 F?tF 

y L^yS:I$it5^w<- ^:x— ^ 3 n-^ h 
^^^^ (GPC) dJ; (9SiJ^Lfc 0 

40 j^J^ 

-fV • TV K • — (1L1S) 1 *f 1 

•*«ICJ: 0««SrSfiBLfc. 

V<Oft/J^ft (nm) Sr, »^Si:Lfc 0 
so (1 L 1 S) (c:^oV^T. »fS^(5^^X\ A^o^fttt 
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JcSSAS*^»^Sr, PEDftttt* iU ®# 

— ^(Oiaj^JWB^rti^aji OJE^ifr&S:, "T 

- £ UfC 0 10 

[0 0 3 0] (A) ^Jf^HfccD^ 

p-^y/o^;i/7x/-;H9g*3J:(;2- (^y 
^/V-^^v'^/l'tf^/l') ^=^;VT $ V U— h 3 4 g Sr, 

mtvs o g fci^Ltis-*»t ifc 0 z<omm 

£3 o^fi^tv^y ^VLtztDh^ 2, 2' - 
7^^y^fB=HJ/n, 1 gSrSSUDLfco 

*Rj£**#«r^Jc»*U, «BET5 Ot-Cftfll 

17, OOOtfcD, H-NMR»J5£<E>a&*, p — f y 

AO xf/V7^ y h cO^M-^^e/Pit^M 8:52 
<D*fi#*-e*>ofc 0 r«>*a^fl:fir, *S^# (A- 
1) ir-TS. 

[0 0 3 1] -£/£#J 2 30 
Wt#£:p --f yy^a^—zuy /H 9 g*3j;tJ ? 2 

- h 3 2 g £ LfcfiWH:, ^/£#J 1 <b [^*£fc LTl^ft 
£*#/c 0 Wkftfcfi^flefi* Mw^l 7, OOOT'fc 
9, H-NMRK^, p-^y/n^/^xy 

y h t (D&M&^r/l'ttffi 4 9:51 CO^M^ 
X'footZo 3*1^^^ (A- 2) t-T 

[0 0 3 2] 3 40 

MMp-^y7 P n^^7x/-/l/l 9 g, 2- 

h 2 1 g^oJ;^f-i/yi Ogi: LfcEWM*. ^/&#J 1 

13, OOOT'fc^ H-NMRSJ^Ojg*, p->fy 
yn^-;l/7x/-;K 2- (-y^p^^t^r^ 

^-/Mt/^4 3:2 8:2 9^1^T'foof: 0 
fi^ft£, *m^ff (A- 3) irt^o 
[0 0 3 3] ^/£#J 4 so 



22 

p-7th^r^f-l/y3 0gioj;i;2- (y^y*;y 
^/UtK— yU) zn^/PT^ !Jl/-h20g^ v^^y 
2 0 0 gta^Lt«-«»iLto r 3 0 5* 

raa*^"e^y ^^Lfc<D*,. 2, 2* -t*/\?* 

(4 -y h^riX- 2, 4-^yf;W<l/P^h!J/U) 6 

0 0 g(dS»£*fc<7>^ 2 511%7^ = 7*»» 
5 0g»U SOttS^PWLT, *H*5>WSr 
frofc. Sci*T\ S^S^^O. 2ma%<g^7jc^^ 

U «EET5 Ot-CftjUftLT, efe^#tftfc 0 # 

(b^fcm^ffcte, Mw^i2, OOOT'fc^ 7E*##f 
<ofeS, P -t^;u7xy-/u ( b 2- ( 7 ^ y * -y^ 

tK^/U) 3l?-/UT? y h £ ^*J^*/WfcriS 6 7 : 

(a-4) ^-r^> 0 

[0 0 3 4] 

[ife&S^J] 

m&m 1 - 4 *3 «t vtfcRw 1 

/7>7>fy^-t*5ILt, MttM^MlfCo 

— hLfc£>*>, 1 1 0X:X6 OW^^- ^SrtTo 
JKi?0. 7 M mW^«eMlf;o ft^ 
T% KiFx^yvu-f-^f^- ( (») 
KNSR-2 0 0 5 E X 8 A) SrJBi^TBJteSrfif ojfc 
Wfe. 1 3 0rT6 0»W»*«^<-^frfTofc 0 ^(^ 
2. 3 8ii%fh7^^7^^t Ko* 

2^^-To #HJS^J^M:e0tj{-^frt6 (b) it 

#£JW, »4t*ftd»*J*5J:t/*#JH:, TIS^^^«9T-fc 

(B) tt^S^ai 

B-l : hU7x^;^;^-')AMJ7U-F 
B-2 : u^3ci/;v*j\sfr=. )V) i?T V * $ 

y 

C - 1 : ^f-y^T ^ K 
C-2 : h !Jyf/U7;y 
MM 
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PGMEA : 7°n fu^^y = — /we-/ "r/VT^z * [0 0 3 5] 
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[0 0 3 7] 
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7R^ f*^i— i><T>Wt^ 

(72) mm KB (72)»W# ffl«f 3=5*; 

mM«5^*:E^*-TSll#24^- 9*^- ^BS^±Km^*E^±BT-T g 7 #20-§- 

(72) §£W& +i& i£W 



imrtB] ¥j£l 4^9^ 1 1 B (2 0 0 2. 9. 1 1) 

[^#-§•1 ttffi? 1 0- 1 7 7 2 4 7 
l y £ffl B ] 10^6^ 3 0 0 (1 9 9 8. 6. 3 0) 
l^ii-*H£] '£ffl¥ff?4tn 10-1773 
[m®#-§-] #S¥8- 3 5 3 2 8 6 

G03F 7/004 503 
7/033 

7/039 501 
601 

H01L 21/027 
IF I ] 

G03F 7/004 503 A 
7/033 

7/039 501 
601 

H01L 21/30 502 R 



[ilDB] W14^6^19B (2 0 0 2. 6. 1 
9) 

i^mmiE 1 1 

B4] 0 0 0 5 

[0 0 0 5] 



(1) t-*$^-C, R^izkiffj^Sfcfi^fvi^ 
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[MjE*f^«giS] 0 0 0 6 
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